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This drawing features the characters of a 
classic game, Pacman, in which little pac-
man creatures move around in a maze eating 
small pellets while being chased by ghosts. 
The role reversal of predator and prey ques-
tions the concept of fear and the illusory tri-
angle emphasises the role of context in the 
perception of a threat. Drawing by Alexandre 
Estrela to illustrate Marta Moita’s PhD thesis 
dissertation ‘Putting fear in its place’.Magazine
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Marta Moita
Marta Moita is a principal investigator 
at the Champalimaud Neuroscience 
Programme, in Lisbon, the city where 
she grew up. In 1996 she entered 
the Gulbenkian’s PhD programme 
in Biology and Medicine, where 
she attended one year of advanced 
courses lectured by an international 
group of invited scientists, followed by 
a thesis work performed at the Center 
for Neural Sciences of the New York 
University under the supervision of 
Joseph Ledoux. During her PhD she 
studied, in close collaboration with 
Hugh T. Blair, at the time a postdoc 
in the Ledoux lab, how hippocampal 
place cells encode a fear conditioning 
episode. In 2002, she made a small 
geographic move to the Cold Spring 
Harbor Laboratory, where she 
worked with Anthony Zador on a 
way of using artificial stimulation of 
neurons in auditory cortex to study 
its role in auditory discrimination. 
This postdoctoral work was cut short 
for personal reasons that brought 
her back to her hometown, Lisbon. 
Back at the Instituto Gulbenkian 
de Ciência she established her 
independent research group, and in 
2007 she joined Zachary Mainen and 
Rui Costa at the new Champalimaud 
Neuroscience Programme. Her lab 
studies social behavior in rats and 
flies, focusing on the modulation 
of defense behaviors by the social 
environment and mechanisms of 
cooperation.
What turned you on to biology in the 
first place? I wanted to be a zoologist 
early on, along with becoming a 
gymnast or a trapeze performer. This 
was probably instigated by animal 
life documentaries. Of particular 
importance were the marine 
expeditions of Jacques Cousteau, the 
effect of which was enhanced by my 
uncle, an incredible storyteller who 
would gather a group of kids every 
evening at the beach for one more of 
Cousteau’s adventures. His stories 
were populated by innovations like the 
bathyscaphe, fantastic creatures and 
landscapes brought to life with the 
help of props like small rocks that he 
would find at the beach. When I got 
into the Biology undergraduate degree 
Q & A in Lisbon I was convinced I would become a marine biologist.
And what drew you to your specific 
field of research? When I was in 
college, a friend of mine and I, being 
of the opinion that reading scientific 
papers should be an important part of a 
Biology degree, decided to read papers 
and present them to one another. This 
initiative did not last long, as other 
activities seemed more attractive to us 
at the time, but was sufficient for me to 
realise that I was mostly interested in 
papers involving the brain. One of these 
papers was a review by Eric Knudsen 
of his wonderful work on the plasticity 
of the barn owl’s auditory maps. At 
this point I went to the University of 
Toulouse, in France, to take disciplines 
related to the nervous system and 
animal behaviour. A most influential 
teacher, Jean Michel Lassale, whose 
classes on neuroethology consisted 
solely of paper discussions, helped me 
find my way into research, directing me 
to Amsterdam where I started working 
on behavioural neuroscience.
Can you think of any episodes that 
particularly influenced your career? 
A few episodes had a lasting impact 
on me. I recall a dinner where, for the 
first time, I heard from Tim Bliss about 
the Bruce effect, which describes 
the tendency of female rodents to 
terminate their pregnancy upon 
exposure to the scent of an unfamiliar 
male. Tim Bliss was advising me 
to choose as my research topic an 
ethologically relevant behaviour for 
which there is little understanding, 
an approach that I try to follow in my 
lab. I started by studying classical 
fear conditioning and auditory 
discrimination of pure tones; now I 
am studying the regulation of defence 
behaviours by the social environment 
and mechanism of cooperation. 
I will never forget an afternoon 
spent with John O’Keefe by 
my recording rig, looking at the 
oscilloscope, listening to hippocampal 
neurons firing and discussing 
hippocampal function. It was 
remarkable how he was able to know 
what the rat was doing, whether it 
was chewing, yawning or walking, 
just by looking at the oscilloscope 
and listening to the noise in the 
recordings. Listening to neural activity 
of an awake-behaving animal is still 
for me one of the most exciting things 
in neuroscience. Also memorable was the whirlpool 
created by students, postdocs and PIs 
running in a circular swimming pool, 
at 7 AM at the end of our program’s 
lab retreat party. The coordinated 
running of people created such a 
strong current that only a few people 
or a few steps every now and then 
were sufficient to maintain everyone 
floating, an experience that embodied 
the sense of common adventure in 
the Champalimaud Neuroscience 
Programme. 
And finally, there was a walk in 
Kyoto with my husband a couple 
of years ago, when all of a sudden 
it became clear to me that I could 
not justify to myself anymore doing 
invasive experiments in rats, which 
has led me to the study of defense 
behaviours in flies, a new direction I 
am quite excited about. 
You are making what seems an 
unusual move from working on rats 
to fruitflies — why? Studies, in our lab 
and others, on the social transmission 
of fear have shown that rats respond 
not only to innate and learned threats, 
but also the distress of others, and 
this just placed the rat beyond my 
personal limit of comfort. In Kyoto, the 
realisation that I could not continue 
with this kind of work shook the 
certainty about my seemingly set 
career, while at the same time opening 
a world of possibilities. 
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I would not be fulfilled doing non-
invasive behavioural experiments — I 
need to go into the brain to be happy. 
I could have chosen computational 
work but I am an experimentalist 
at heart. Having that decided, the 
question was then which species? 
Where and how was I going to 
set my new boundary, a personal 
and arbitrary line without scientific 
grounding? This process was quite 
refreshing as everything was open 
again, like when you are choosing 
your PhD. 
After thinking about it for quite 
some time, and having gone through 
non-model versus model organisms, 
I finally decided to move to fruitflies. 
I feel that Drosophila neuroscience 
is at an exciting stage, with an ever 
increasing number of interesting 
behavioural paradigms and amazing 
tools to dissect their underlying 
circuits. My plan is to study how the 
social environment affects defense 
behaviours in flies. I wonder if or how 
long will it take me to re-define my 
boundaries again, launching me into 
yet another research path.
What is the best advice you’ve been 
given? Three come to mind. The first 
is a great piece of advice Tad Blair 
gave me, which I make a strong effort 
to follow, which was to always stay 
close to the data. 
The second, rather technical, 
but given with a tone of mysterious 
wisdom, came one day at a Society 
for Neuroscience meeting, while 
walking through the poster aisle on 
place cell recordings I asked Matt 
Wilson how people managed to record
from so many cells (a mission at which
I was failing miserably). He told me 
“don’t go to the cells, let them come 
to you”, meaning when moving down 
the electrodes the brain gets pushed 
down, so if one stops the electrodes 
before reaching the final recording 
site, the brain will relax back to its 
position and the electrode will end up 
in the right place. 
Third and last is a piece of advice 
I have received often, but make an 
effort not to follow, which is to focus 
my research scope on a narrower set 
of questions. 
What is your greatest research 
ambition? I have a mental block 
anytime I am asked what is the most 
important question to be answered in  
 
my field. Having given up on the ability 
to identify these important questions, I 
will keep on being driven by questions 
that spark my curiosity. I hope 
someday the community in my field 
may deem one of these questions 
as important. I would also be really 
happy if my scientific path turns out 
to have helped other people become 
better scientists. 
What do you think are the biggest 
problems science as a whole 
is facing today? In discussions 
centred on how to make science 
better, too often the scientists leave 
themselves out of the equation. This 
is particularly relevant now, as we 
face a disproportional growth of 
the scientific community relative to 
its resources. We have a pyramidal 
structure that is asphyxiating young 
scientists, which leads to intense 
competition and many times de-
humanizing practices. One can 
discuss whether competition is 
good for scientific progress, but 
what is best for the advancement of 
scientific knowledge is not always 
best for the scientists. I strongly 
believe that the ends (scientific 
progress) do not justify the means 
(pressure on scientists) and thus feel 
we should be careful not to forget 
this distinction.
If you could ask an omniscient 
higher being one scientific 
question, what would it be and 
why? I would ask if we decide when 
to stop fighting to live and if so 
how does the brain command the 
shutting off of our body and itself. 
There is ample anecdotal evidence 
that humans and other animals either 
know or decide when the end of the 
line has been or is to be reached. 
These suggest that staying alive 
in limit conditions (either by age, 
disease or injury) results from an 
active process of survival, and that at 
some point something changes, this 
process is switched off and death 
occurs. This switch is most likely 
or most often not deliberate. Still, I 
find it fascinating that the brain may 
actually control our body to such an 
extent as determining life and death.
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Which insects swarm and why? 
Flying insect swarms come in many 
different shapes and sizes. Some, 
such as the crop-eating locust swarms 
or the mating swarms of disease-
spreading mosquitoes, are thought of 
as pests. Others are beneficial to our 
ecosystem, such as honeybee swarms 
and migrating butterflies. There are 
also many swarming species, such 
as midges, dance flies, mayflies and 
thrips, that are commonly observed, 
but less well studied. 
Flying swarms are usually either 
mating or migrating. Stationary mating 
swarms form over a specific substrate 
or ‘marker’. In mosquitoes, males 
aggregate first and then the females 
arrive one by one. Interactions involve 
visual and auditory cues, but the 
ultimate result of these interactions is 
the same. Pairs form and depart for 
in-flight copulation. In some cases, 
such as mayflies, lovebugs and 
ants, the male mating swarms move 
together to sites of female emergence 
or feeding. Chemicals can play an 
essential role in swarm orientations. On 
spring evenings, female cockchafers 
(Melolontha melolontha) release 
sex pheromone when feeding. Male 
swarms home in on the combination 
of pheromone and specific green 
leaf volatiles elevated during plant 
damage. These mating migrations are 
on a relatively small scale compared 
to the vast migratory swarms formed 
by locusts, or even butterflies. In these 
swarms the group moves together 
looking for food and/or shelter.  
What are the most spectacular 
examples? Grasshoppers win on 
sheer size and scale. In May 2014, 
the US National Weather Service 
detected swarms of grasshoppers 
flying over 300 m above Albuquerque. 
The swarm was so large, covering 
the entire city, that the weather 
service initially assumed that it was 
a weather front. Only when they saw 
that the ‘particles’ moved in a non-
random way did they realize it must be 
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